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(57)Abstract: 

PROBLEM TO BE SOLVED: To optionally design the 
center wavelength and the wavelength range from a 
vertical wave to oblique wave by stacking a grating 
layers with grating pitch smaller than the wavelength of 
applied light, through void layers or dielectric layers, and 
specifying the thickness of each layer. 
SOLUTION: Grating layers with a grating pitch smaller 
than the wavelength of the light are stacked through 
void layers or dielectric layers, and the thickness of 
each layer is to be about a quarter of either wavelength 
of two orthogonal polarized components of the light in 
each layer. That is, when grating structure is formed of 
isotropic material, and the grating pitch is made smaller flfo (B: 

than the wavelength, an effective refractive index in the 
direction of an arrow mark L (perpendicular to a grating 
face) differs between polarized light in a TE direction of 
the electric field and polarized light in a TM direction out 
of light entering this grating, and the refractive index of 
polarized light in the TM direction is larger. Such a 

grating is horizontally sliced and stacked with thin layers of isotropic material (or different 
material) placed in between, and its stack pitch P is to satisfy the effective refractive index of 
TE or TM polarized light x P=1/4 wavelength + 1/4 wavelength. 




LEGAL STATUS 

[Date of request for examination] 04.08.2004 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)B*H#?F/r (JP) (12) H # tft & W < A > (H>#IMUBftlM» 

^W^Fl 1-95027 

(43)^180 ¥fiEll¥0999)4^9B 



©DlntO/ 




F I 




G 0 2 B 5/30 




GO 2B 


5/30 








5fcH# R*«W»2 FD (£ 4 M) 


(21)dlH#^ 


ftg¥9- 273952 


(7i)tasA 


000001993 










(22) tag B 


9 ¥ (1997)9^188 










(72)SB9«f 










St«Wf]KKB/^C*JSBIl#« tsagr 














(74)ftSLA 


#a± si mit- 



(54) [$89I©**W ^@«3fi<S^^ 



(57) 

[RflBl A«yfi. £S>fft. »B)tO*fiUcHbTftd*Sl 
«JWJu^«^IBB8* t jKfi*03e»/hS«/^*f*l8IIH* 




(2) 



nmW- 1 1 -9 5 0 2 7 



[mtmioBfl] 

m&m i ] vr&<&mytfcm& o^s^te^ 

mum 2 ] mjj&mwwm tm?5&&mfcmtt&m 
osfio 1 / 4 mm. t L^ c (omm#<Dffl&&&fo 1 / 

[0001] 

[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

as*, »?fc±iaHIPB<0#^OJPS«r*^<DBrtli:^ 
JB»rtt«lKIIRi:«^rtt«««fcSWU, *»©*S*. 
l/8««»S7?±B«BJ»tt«W. f^ttftl^i^ 

1 -2»»w^jB«*a«-r«o 

[0 0 0 5] 

^ttuweflsD. »?e^?-*iSfi*»)/i>safeo^'r 

a&Bft¥ft<Aft0 TM#ft©flJfc©**<BW**<** 
0\, flJxkfG a A s Oi§£\ ffiS 1 . 55/im 
*0 €>ft^ttLT*&?t?^D=0. 3 1/im, d/D 
= 0. 4<Dk#„ TM, TEffiffitt©Bffi*<0ifctt2. 



44 3/1. 304=1. 873 9, Ctltt^WE 
CDffigl. 5 5 iLTnfctstf&tt 1 . 106J:0^o 
^CtOJ:9^*S^7j<¥^X^^Xbfc^c0^iai Ate 
S*-r£3fcHfcBli;**te%K (»4oT^TtpF) O 
SH*«A,Tfi*u *OMIl£y^P*TEIfcV>ttTM 
fRin^Od^^^Sfff^ xP=l/4 1 / 4 & 

SSftCMl. 5 5/im^L2 5 0 nm) ^t§ 0 f 

[0 0 0 6] B2ttl»*tt1MlAfc«36rtt*m*SES 
Wlbfc*BB-P. SBkfe^OHrtOifiSfciBIIU l 

1/8 3ttffllWlffifcttl/8*«JPS© 

20 s-*s c £t% mz\/4 m&m^^Mmmm^b— 

[0 0 0 7] 0 1 tc^-r»it^M^tf^©J:-5^bTf^ 
j^3^^-TJ;-3^G a A s 1 A 1 As® 
2*&ll?JfffJj£b (a) , *0±tGaAsi3*« 
fig (b) . t^U^h^-MTv afraid?* * 

o^x^4^^K (c) > i:n^t>e-AX7f> 

^T'SlfcfrftfcXyf-V^LTG a A sO«ff*ff« 

(d) o C©hf A 1 A sBteG a A s £1±U Xy?- 

JPS3bM£fBffl£fi<0 G a A s 1 / 4 ffig 

kJB:S«fc5^JBJ«SnT^So WcGaAslgl^x 
7f>aiGa A slffil k A 1 A si^Mfd 
OJPS^ffifflJtO^OBrtOllSaifigO 1 /4£&££ 

(e) B 1 ©*ita<»&n*. 

[0 0 0 8] B2 0£»Bte&0<fc3fcLTf¥&ftSo 
B4fc^J;3fcJ|«6»a*i l^ffllU *©±fcx 

fflSfi^l/4 0/PS^^5S*S (a) o ^0±tC# 

^tti&sji 13*1/4 ajwpsfcHtfffiSTrajac-r * 

(b) o *0±KHSO«SttH«l 1 4*««W»«W 

f#&na»s»cjgj«i, (c) . sffii i 

(d) o cltltc (a) - (b) OIiS"PTi6nfc« 
Ht**iSi#'&t>*T»«-r« (e) o COlggtifflSS 
ffiWJR^B b^;l/T'¥at'6titf8M! S * * fctf T»» 

(e) OttlCl lOg(5^*r§e?L£0, (a) - 
so (b) Tff6nfc«UK**#ffikLT (e) <DS®1 1 



(3) 



ftBfl¥ 1 1-95027 



cooo9] @5^@i tc^*r«i3gi*o^i4fl?y^:^*ro 

GaAs/ [ (1/4) (F • 
(1/4) (F-B) /GaA 
C^F-BttBl Ot&^iggfl#£:ic« U ( 1 / 
4 ) ti 1 / 4 ffiSS. x6liF ■ BhGaAs 1 / 

-T^C^^iSttL. i/4i£5«SBffiteMffiffi*:fcte 
?it% M^S^. ^0±^G a A s OJS2«iSMSJP*» 
W6tiT«««ail**fffc-»TfiSo H5^616n* 
cfe -5 iCjffiS 1 . 5 0/imWlCl. 3—1. 7/im<D 
j&SIEHT* T E ftglt^Bg 1 0 0 % T MftgtPPRS 0 % 

[0 0 10] B&ttS^tt. «#tt««©l/4SftJB 

ffi«/ (1/8) (C a C0 3 ) / [ (1/4) (T i 
02 ) / (1/4) (CaCOa-) ] X 2 0-/ (1/ 
4) (TiOz)/(l/8) (CaC0 3 )/TiO 

2 

T% ^OjKD«H^-*ttffi«. ffi*tf T i 02 £H£ 
CfctfTfTSo TUWfc(DQxiM3k\. 5 5/zm£Lfc 
£<OT\ 1. 3 2—1. 4 /im^l. 35/imTTE 
ft<DK&M5BS 1 0 0 %, TM«(DSIl$2 0~6O%g 
3g^ti8 0 — 4 0%T*££o 

JSJBLfcfc4)T\ BttGaAsSfi^ S#U— *f- 



10 



20 



30 



B) / (1/4) (GaAs)] x 6 
s 

wis— ye— AM#&nSo 

[0 0 12] 

siSAi**^»xi*ST% ft/a &mT+zz>m. 

«BB«Wi»li:mH-Bft6T, fe* ftE*K:fr ft OSS 
[0®<Dffi#fti»fE] 

[01] *«BBJI8*»iW-r*BI 

[^2] *§%w(oimnmmm*7K'tm 
[0 3] h i ^^-ruaiBBaoKfpa^-rH 

[0 4] ±EH2 0*«iJglB0»ffa*^'rH 
[0 5] 0 1 OiM»0«ftt*^tH 
[0 6] 0 2 OHflBBHOWtttS-TH 

[07] *»woHfcffloii«i»jB*^-r»«H 

GaAs 
A 1 A si 
GaAs® 



1 
2 
3 
4 
1 1 
1 2 
1 3 



[0 1] 



[02] 



TM 



D O O O 

□ □ a o 
a a □ □ 

□ OOP 




CaCQs 



fCaCOs^ 

U102 ; 

X 

201 



I— Ti02 



TiOa 
-CaCOa 



(4) 



<&mW- 1 1 -9 5 02 7 



[03] 



[12 4] 



ca> 



<b> 



CO 



2 AlAs 

J 



cai 



>1GaAs 

"— 3GaAs tb> 
4-2 

-1 



-3 

— 1 



nnnn 





innnn 


(—3 






—2 
— 1 




II HI I I I 


-— 







CO 



ce> 



-12 8***. 
-11 



-13 tt*t- 




-12 
A3 
-14 




(f l j§§§§§§§i§3i 



[05] 



[06] 



I 



! 1 i I- i 



I If I l l < ■ J*- - ! 

3i0.8 — \"p#-~ TB (Ordinary) mode ^ ; — nV~ r - f\- 

• j Al TM(Bttra-Oidiraj^ mode. i \\ JCLV » 

rrrnj" i i { i • i • * \ • ; i t i\ \ 

Tv-^t^- a -|-i ,..,.„ H 



^fe--^r-!^::/--r1 

13 -^&umj"° 



1.0 
$0.8 



fa* 



'0.2 



J0.8J- -Lj-g^! 

J 0.6 -^r4»[nm5-j 




1.2 



1.3 



— i — : — i 1 — — ' 

TE(Qpdinary}mocle> -\- 

TM<Extia^Klinarvdmode_ j 



t=rft 



14 1.5 1.6 



1.7 



1.8 



